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PEMPHIGTJS VULGARIS
II. AN ABNORMAL PROTEIN OF BLISTER FLUID AND SERUM DEMONSTRABLE
BY IMMUNOELECTROPHORESI5*
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METHODS, PROCEDURES, AND MATERIALS
The immunoelectrophoretic technics used were
previously reported (1) in detail. Five patients
with active pemphigus vulgaris were the donors of
blood serum and blister fluid. Blister fluid from
one patient who had a large number of blisters
was used as the immunizing antigen in a group of
four white rabbits (8 to 10 lbs. New Zealand
Whites). Serum from the same patient was used to
immunize a second group of four rabbits. The
patient's blister fluid and serum were diluted with
normal saline to five times their original volume
and used for immunization of the rabbits in the
manner described below. The particular schedule
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outlined below was set up arbitrarily with only the
following criteria: (a) multiple routes of injections
were employed in order to stimulate as large a
part of the antibody producing system as possible,
and (b) the injections were given over a long
enough period of time to insure maximum anti-
body production.
To establish whether the rabbit had produced
antibody 0.1 ml. (of antigen [blister or serum]
diluted to 10 times its original volume with normal
saline) was injected intradermally into the ab-
dominal skin of the rabbit. If a positive Arthus
reaction (erythema, swelling, purpura, and necro-
sis) was obtained, the animal was used as a donor
for the antiserum. Two antiserums were made in
different rabbits; one against blister fluid content
and the other against blood serum of the same
patient with pemphigus vulgaris. The anti-human-
serum horse serum used in this study was obtained
from the Pasteur Institute (No. 13416). In doing
the immunoeleetrophoretie patterns, the antigen(blister fluid or blood serum) and the antiserum
were used undiluted.
RESULTS
Tables A, B and C summarize the results of
immunoelectrophoresis with antigen from either
the blood serum or the blister fluid of patients
with pemphigus. The antiserum was (a) anti-
human-serum horse serum, (b) anti-pemphigus-
In this study the fluid Content of pemphigus
vulgaris blisters was analyzed by immunoelectro-
phoresis. Analysis by immunoelectrophoresis of
serum proteins from patients with pemphigus
vulgaris has been reported recently and revealed
consistent changes in the $2A and 132M globulins
(1). Because of these serum immunoglobulin
changes, it was felt that analysis of pemphigus
vulgaris blister fluid by immunoclectrophoresis
might also reveal significant protein alterations.
Matras and Stobel (2) in 1959 investigated the
protein content of pemphigus blister fluid by
paper electrophoresis and compared the values
obtained with the protein content of serum.
Their analysis of blister fluid revealed the follow-
ing results: (a) total albumin—decreased, (b)
a1 globulins—slightly increased, (c) a2 globu-
lins—slightly increased, (d) (3 globulins—distinct
elevation, (e) 'y globulins—the same, (f) a1 glyco-
protein—increased, (g) a2 glyeoprotein—variable,
(h) $glyeoprotein—variable, (i) y glyeoprotein—
variable and (j) lipoprotein—the same. The
authors did not discuss the significance of their
findings.
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TABLE A
The antiserum: anti-human-serum horse serum
(Pasteur Institute No. 13416)
The Antigen, Pemphigus The Antigen, Pemphigus
Blister Fluid Blood Serum
+
+
+
+
+
DISCUSSION
The results of this study indicated that an ab-
normal protein fraction was present in pemphigus
blister fluid and a lesser amount of the same frac-
tion was present in blood serum. The abnormal
fraction was demonstrable only when specific
antiserum against pemphigus was used (figures 2
TABLE B
The antiserum: anti -pem phi gus-serum rabbit serum
Case
The Antigen, Pemphigus
Blister Fluid The Antigen, PemphigusBlood Serum
2M A Abnormalfraction P2M Abnormal6'A fraction
1 - + + - + -
2 - + + - + -
3 - +
4 - +
5
TABLE C
The antiserum: anti-pemphi gus-blister-fluid
rabbit serum
The Antigen, Pemphigus
Blister Fluid
The Antigen, Pem-
phigus Blood Serum
A Abnormal fraction 62M 'A Abnormalfraction
1 — markedly+ — + +
2 — markedly+ — + +
3 -
— —
markedly+ — + +
—: precipitation line absent
precipitation line faintly seen
+: precipitation line present
Markedly +: precipitation line very heavy
with a long arc.
serum rabbit serum, and (c) anti-pemphigus-
blister-fluid rabbit serum.
Figures 1, 2, and 3 are, respectively, examples of
results of the immunoelectrophoretic patterns
which are summarized in Tables A, B, and C.
FIG. 1. The upper pattern is of pemphigus
blood serum. The lower pattern is of pemphigus
blister fluid. The antiserum is anti-human-serum
horse serum.
FIG. 2. The upper pattern is of pemphigus
blood serum. The lower pattern is of pemphigus
blister fluid. The antiserum is anti-pemphigus-
serum rabbit serum.
FIG. 3. The upper pattern is of pemphigus
blood serum, The lower pattern is of pemphigus
blister fluid. The antiserum is anti-pemphigus-
blister-fluid rabbit serum.
This photograph of these patterns does not
show clearly the 8A lines which can be faintly
seen on examination of the original immunoelec-
trophoretic slides.
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fraction
Case
1
2
3
4
5
132M
Abnormal
fraction
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and 3 and table B and C). This specific antiserum
was made in rabbits by immunizing the rabbits
against pemphigus blister fluid content and
against pemphigus blood serum. The abnormal
fraction was not demonstrable in the immuno-
electrophoretic patterns of pemphigus blister
fluid content and blood serum when the anti-
serum was anti-human-serum horse serum (figure
1 and table A). The abnormal fraction was more
readily demonstrable (figure 3) when anti-
pemphigus-blister-fluid rabbit serum was used
than when anti-pemphigus-serum rabbit serum
was used as the antiserum. The abnormal fraction
was especially well demonstrated by the heavy
precipitating line and its long arc when the anti-
gen was the pemphigus blister fluid. This sug-
gested that there was a higher concentration of
the protein in the blister fluid. That this abnormal
protein fraction was also present in the blood
serum was demonstrated by the fact that the
antiserum made in the rabbit against blood
serum gave a precipitating abnormal fraction line
with the pemphigus blister fluid content.
Although the immunization of the rabbits was
done with only one patient's blood serum and
blister fluid content, the antiserums produced the
same abnormal fraction precipitating line in the
immunoelectrophoretic patterns of each of the
other four pemphigus patients. The fact that all
five immunoelectrophoretic patterns had the same
abnormal fraction present indicated that the
rabbit antiserum contained an antibody which
reacted with a specific antigen (an abnormal pro-
tein fraction) which was common to all five pa-
tients and suggested the possibility that this
abnormal fraction was the result of a common
etiological factor or factors which altered or pro-
duced this antigenically consistent protein in all
the pemphigus patients. The failure to demon-
strate the abnormal fraction line with anti-
human-serum horse serum suggested the possi-
bility that this abnormal protein was not a normal
serum protein, but was either a new protein or an
altered serum protein.
The abnormal protein fraction migrated in the
immunoelectrophoretic pattern between the y and
/32 globulin areas. Heremans (3) using anti-
human-serum horse serum has demonstrated a
protein fraction in blood serum in various patho-
logical disorders which was present in this same
area and has designated it Goltz and Good
(4) also demonstrated in the same area with
serum from a case of epidermolysis bullosa a
similar line by using anti-human-serum horse
serum and they labelled this y. In comparing
the of Heremans with the YIA of Goltz and
Good, it has been noted by us that they were
somewhat different in size, shape, and migration
position in the immunoelectrophoretic pattern.
Whether these two fractions are similar is not
known. Because the abnormal fraction in blood
serum and blister fluid content of patients with
pemphigus vulgaris was demonstrated only by
specific abnormal antiserum which was produced
in a rabbit by immunizing the rabbit against
pemphigus blood serum and blister fluid content,
and because the same abnormal fraction was not
demonstrated by using anti-human-serum horse
serum, it is suggested that the abnormal protein
fraction was different from y, and
We find it difficult to decide whether the ab-
normal fraction in pemphigus is a y' or fi globu-
lin. Further studies are in progress to establish the
correct nosologic position of this abnormal frac-
tion. The fraction can temporarily be called
either a Y'(pv) [P.V.: pemphigus vuJgaris or a
132(py) globulin. In any case, as an abnormal
fraction, it should be differentiated from and
YIA . The significance of its presence in pemphigus
vulgaris blood serum and blister fluid content is
not known.
With regard to the /32A and /3 globulins, the
present findings supported the previous report (1)
concerning the 132A and /32M globulin changes in
pemphigus vulgaris. The antiserum made in the
rabbit showed the same changes in 132A and 132M
globulins as the anti-human-serum horse serum,
in that 132A was present and the 132M was absent.
It was interesting to note that the /32A globulin
was only faintly present in the immunoelectro-
phoretic pattern of the blister fluid content when
specific anti-pemphigus-blister-fluid rabbit serum
was used as the antiserum.
SUMMARY
Pemphigus vulgaris blister fluid content and
blood serum contained a specific abnormal pro-
tein fraction when analyzed by immunoelectro-
phoresis with anti-pemphigus-blister-fluid rabbit
serum and anti-pemphigus-blood-serum rabbit
serum. This fraction was present with immuno-
electrophoresis between the -y and /32 globulin
areas.
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